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mmm 

m&isf=.vtmic$>z> b^yxtfjv* *-f-—g&'j>&< n&rm (a) 2tt5 (b 

f S5KJ»^©«3§^©tf»ISr«5tS:^-tirb«)S J: e> IC f £ X3M ; 

r t* mmm& & m -r s © w#c*3t & l #> s <t e> tc -r « 

[ff^3l2] 
1 fB«<Z>#& 0 

(b) Xg«JC, (c) ^S»^l©e>"fe^?Sffi3a:»ilS:^ai^i:LT^K 
(a) XglCfc^T, SSE»m*^S*ffi«ft*tC|§«?bTfey, (b)II 

ic^r, ^st«t»ttig«^, *t». (a) ~ Jim-en btifcmmmmav um^±^ 

i± L * T tf»tt«« £ L/ & * Iff 1 iH*gtf>#i£o 
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1 0mg/ml5fcffiT&5{R#^2S3«(B;£i&. 

urn. 

[0 0 0 1] 

S hr7>*40l/# ^-if Sr^i"* Affile U 7*-;i/-r-r >**LT 

[0 0 0 2] 
[0 0 0 3] 

h ^yxifjl* i^-if (EC 2.3.2.13; TGase) XttsKU^^" 

&fcfo$:M%£'$'2>MM'V2b t>> (Streptovertici Ilium mobaraen 

setf)variant) tf)ig#_t?ffr £ Mft 2 *l£ h 9 >X ?Jl* ^ 
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Y^y^ffr* ^-t? (MTG) tffi-tZ. 
[0 0 0 4] 

MTG(±331f@©T^ 7^7b^^S^^*38000©#*^^>A^K^&^> (Jo 
urnal of Biological Chemistry, 268, 11565-11572, 1993) „ :fc@NiCE>*ii£ 
15:SWilbT. ±mU£®(nmm&ft<Dmmfttfmt>ftt^tf (Agricaltural B 
iological Chemistry, 53, 2613-, 1989) , >7\°?fC<Z)X|i 

m/£ ic <fc^> it^w&m & » & tc s w ■& zwrn^j -r&fcto* ftm%.&t>mffi 
Lx^&mizmmm^vit^m&Mtfmfiv. m^tit^m±mizitm^i& 
TLf-Bmtfm&wthTwmzntc* z:n^<D^m^m^-t^t=.&>\z, ±mm 

X^XtA'^t'f^^h'J-, 52, 554-561, 1994) „ 
[0 0 0 5] 

m$&m(D*SmteT7 gene 10fi3fcfg#I<Z)l$T# -t±£ d £ iZ <fc »J , 

lg££ft£. (Bioscience, Biotechnology, and Biochemistry, 61, 830-835, 1997 
[0 0 0 6] 
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If&ffiKOTV** (#Ifl0-181951#, ¥fi|10$6|2 9 HffiE 

o 

[0 0 0 7] 

vances in Protein Chemistry, 50, 1-59, 1997) „ 9c(D$&tift (ftflH^ttiMAJC 
[0 0 0 8] 

mz.m$Lm\z. & ^^m^n^^o^'itLt^mxm^nr^mm^vy^-^ 
mm'®. (hp*> b^y*>f)i* m'-vm-m *m-tz> b^yxtnis* ^^--m* 

[0 0 0 9] 

tetcffig:, ^f£L£#cSUc&£ Y^y?.>f)\,% ^^--if £4>&< iifeTIS (a) 

(b) jimz&tiJimictt'tzz.tizi: vBrnfavtz^-tz h^yxini* 
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[0.0 1 0] 

*&Wimm (a) (b) Iim<i: : b^ft5, #tCU7* 

[0 0 1 1 ] 

#£^5fc©£Jfc|S^T|£«W»CffiV^©T?&*K Mx.l«ii?£'[W 2 0 U/m 
[0 0 12] 

1. ftffB (a) XgtCfc^T, ^St^HO^rt©^^^^ ym&<D?-*- 
[0 0 13] 

*/ * t- A y & T* 2 ft? ^t§J:e)^^V-©i^ iS^LT^^" 
[0014] 

2. mm (b) X^iCS^T, *tt«#A^»3j|?Sf£S:^-r5«JB©Sf^*Jg 
[0 0 15] 

■(b) x^scs^Tte, tp&mmzMm-r&gimz&tii)^ zaffigwu-rz 
;W/Kv^-;k dm so, dm f ^o>ii?§i^ii:fi?ffl $ n 5 „ 

[0 0 16] 

3. mm (b) jimmz. (c) %&Bm<D5t>*m&i3:&m*&&m&vs 
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[0 0 17] 

4. mm (a) xsjce^t, ^s«3ii*^»*ffiac»tf»jc»j»bTfey, 

(b) XgtCfcV^T, ^S^ttfil^tf^S (a) IgTfH e>tlfc»3R«»[CD p H 
[0 0 18] 

5. tusH (a) X^gfCfc^T, %m&&LfcftmK&&mm<DWt&&m*M 

>^^K«8S^ 10mg/ml*SltfeS±|am 
[0019] 

4~1 OMgSCDii&CDfcCD&S&JRLT 0. 0 1 — 0. 5 MjgSCDiR&tC'^S© 
[0 0 2 0] 

(a) XgfcM£STtcfr3 0)jW£L<» #fC#^U:RgLT{£^TlC|IS££*i 
£<Dtf$ft. Lv^ MxJi, 1 5°CJ^T, L<te3~ 1 0°cmm<M&UT'Vm 

[0 0 2 1] 

6. tafH (a) XgJCfc^T, * 9t&&M tSm-t S±8B 
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[0.0 2 2] 

L to , -£ © ft 3 & &3t%ft £ fCg^MLTSfiUh-r^ i&iaMiS'ft £ 

[0 0 2 3] 

-if (MTG) b7>^^l/^ ^ t-t'O'J 7 

* - y mm (C i S S8& : 

(>f) Mtt^S©^Xf^>^i (Cys) (S^-^StfJMS (7U-) T*& 

50-40 o«gsjc#3R^, ^mvtmtm^&m&Mfc&tpmwmikm-tz* 
5 ffi^^fi^b^ & ^*tr l tc ft, 7 # u « & asfltr u t ph« & tpmrnm. 

[0 0 2 4] 
[0 0 2 5] 
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#&V<\*Wi&ti!im&<D&&h?yx#')]/2 s.-r-i£ (mtg) 

[0 0 2 6] 

^y^ywrnm »; essoin u>jsas (33 its) tc^fc* 

tc^-^ti-So -€-©ffi2#B^e> 3 3 i#@<z)r^ y fifths Sr^-rs 33007^ 

[0 0 2 7] 

&&mmztetimm®zmf (%v>mn ttr8B#msAtc,fcs# 

[0 0 2 8] 

/ 
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i£ teMft* iz^m&mi&ii LTwmznz<Dt:\ i<z>3i:f&£ misuse £ n^t 

yvr s.ymmm (edta) *Mic!iit, MUt, iM^r-^>^<z># 

[0 0 2 9] 

mmmm£.&Mtf7-vymmz. -miz^y^^n^^-r^^sm^^n 

^*l7 — 10 M, 4 ~ 7 Mg^T?*^. tiL£.$0&&h^y Xtf/l 9 <DWk 
[0 0 3 0] 

iCtt^C JStS&U WX&i??-** W h-JV (DTT) 5:20 mMjc&£j;e>&& tin 
U pHte&7.5lC3SSEtfe, 37 TC T*&2B£ra«#p L Tnl^'ffc-r -5 £ <fc V^„ 
[0 0 3 1 ] 

* jc mmiswm & mmmm^xpRmz. 2-7, <£*j#?£L<&3 ~ 5, jgfc#? 

e£©pH«©«fm&JB^ , r#3RU 10-100 mg/ml, £ L<& 2 

0 ~ 80 ■g/mlgftJcSISI-rs. i©J:^«iiftttT-e©#&3RiR^^I9IBl<5^«|j§ 
©mj£&iE3i'*-S±"e#* bVN„ li<£MT? 0<, 0~i5°c 

, «F*L<t±3~10TCgS*e*a 5 at-SHJ:V^ 
[0 0 3 2] 

±IBlC»e>*lfc»?KS: J ?«)3 ~ 10 TCMlTS^fc5 ~ 50 mM, ^^U< 
ttl5 ~ 25 mM<Z)@f^^ h U pH 3 ~ 5, L < l£3.5~4.5<Z)^f6?£' : P&C 

Mbt> *>^^S»a[&0.2 ~ 4 mg/ml, JRjRjgSSrO.Ol ~ 0.5 NtCHTfiE 
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*U<li50~4 0 0«imU, aStt8F©«£T?S* 
•riUSJ3R©»-^4~l 0Mga!©%©S:#3RbT0. 01-0. 5M5gStcrs 

[0 0 3 3] 

tfra^JBOJ^JESti, MxJiVydac 214TP54 (4.6* x 250 mm, SEPARATIONS GRO 
UP) &JBV*S5£ffiiBf3SiR## nv h 9*5. T7-f - (HPLC) Mx.^Superdex-75 
HR 10/30 (10 <(> x 300 mm, 77i/tA • 7?;i/7i/7 * tf-T"*) £fflV\£ 

* ^ -y- if © fcT- * x U 7 & Jfc«Hfc3H-S r £ IZ «fc U fitfg^S r i: S 
„ (Bioscience, Biotechnology, and Biochemistry, 61, 830-835 

, 1997) izmm(D^mxm^nr=.^m^m<Dmm^mt^&<. 

LT10 ~ 20 U/mgjgST?*»J. . 5c^J»©»3R?Sffi (*&30 U/mg) £*£<T£ 

) *»^JCfeWS (a) XgtfifcT'r*. 
[0 0 3 4] 

titiit. mz^mmiz as^-ci* (a) x.m\zis» ( 

b) xflicftf1-i 

[0 0 3 5] 

P Hm*±^LtbXtp'&Mmz-t2>Z£tfX£2> 0 ^m%m*mm-t z^mz. 
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lt^*l.<«> ^*UC7;i/#UM£MlU pHffi&5.8 ~ 8.5. #$L<tt6 
~ 7{C±#U *t5fe«fcieS:5S^|j|ILTI»*'rsri:tCJ:y, «3f9gJ*«:^7 

fcttS (b) lilt^TtS. 
[0 0 3 6] 

[0 0 3 7] 

#T?£<6. WZ.&> 0.01 —10 «M©^b*;i/S/^A (CaCl 2 ) m<D2m(D±M^.\t 

^^©*MI:SMtS3il^T^S 0 JglC. 0.1 - 2 M<£>@£^ h U 
u¥*ymi- b U *A**<Z)^«Iftia, 0.1 ~ 2 M©r;b^n >iMi&^tf>7^ y 
10 ~ 40 %©*;;*^/l/*;i/jfc3f 2/ K (DM SO) ^^^f;i/^A7^ K 
( DM F ) ^<Z)^$S?§^ 1 ~ 10 X©sKUx^u>^u n-;i/^©7KU>r-;i/ 
^ 1~5 OmMCCHAPSMiSMIH «fm©te«&3£*.S 3 £JC «fc 

? i^jjt-^- § % <d n n z> „ 

[0 0 3 8] 
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(Dmm^mt i^xmrnxitm^nx^^^m^mm^xm^izn^^t^x^^ 

a 

[0 0 3 9] 

b&tmwwizmmcDm&zmv. ^^m^x-mmmx^^tcsb. nizmm-tz 
i&mtfftK. j e<Di£&i&&m&m(Dftwx. ^mwmoh^yxini* 
£mmiz8>m-tz>z.t.tfxgz> 0 

[0 0 4 0] 

LMffiM] 

[0 0 4 1] 

^(Dnm^mz^^xitmrn^mmiz-D^x^mAiz^^nm^i o - 1 
81951^, 10^6^29 Bmm<Dmm*Knm\znmzftx^&. 

[0 0 4 2] 

[0 0 4 3] 
E.coli{Cfcfrt<5MTG<P;*:g%gi 
<1> MTGfg^^^X^ KpTRPMTG-OlOD^H 

(#BB3p5-199883-^^?R#flg) . t^L£#e>, iCDaWS^Uflftt, E.co 
li-e©»3KU:«ig<fct>©tC&oTV\*A^feo BP-b, 3 0 T;i/3f-> 
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[0 0 4 4] 

401/ (TG) m^^M^mLr^^^^ KpTTG2-22 (4f^¥6-2257 
75#£^#flg) trp ^□^-^-fc^TfcU, V*VTGit>£^<Z)_t^<D 

[0 0 4 5] 

pTRPMTG-01©«SSlCtt, Ell iCj^Ufc i^tCx^-Y TG»7^^ KpTTG2- 
22 (4#BB¥6-225775#4*«#fllD GDtrp ^ - # -TSfcfc&SClaigs&fr £T 
«&®BglII aSffiS-eSr^DNAjte^Clal/Hpal h P GEM15BTG (#Hfl¥6- 
30771#^?g#M) ©HpaI/BamHI»T^ (/Jn) S r IC J: o T«3S 1/ 



[0 0 4 6 ] 

-£f&DN Aitfc^-Clal/Hpal Wtftt, pTTG2-22tf)trp i E- # -TSfS©ClaI 
fflJ&fr&HIRBM&n F>*t'©SS5!Ii:MTGae?(Z)N*^f) 2 1 6i&«£^ 
"oat-g^BB^JTfeS. MTG«jg5fte^aP^JCHLTtt, E.col i©#g^{C*ia^ 
i^tCE.colicDH K>^MM$:##fCLT^aSB^I$:^L7t 0 feU m R N 

[0 0 4 7 ] 

^DNAit^^-Clal/Hpal #t#&, 5fcSg£EcoRI , HindHI & #0 J: 3 JC 7* 

i?lj#f 2*^13) . 3ffl^DNA©5' U >&<fb U ^7lC&£llr 

ffV^ I^0^t$ffiDNA5:tI*J{[}b, pUC19 ©EcoRI/Hindlll gP^lC^I^ji 
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^7£ 0 i6SBB^S:fltS8 0, !ELV^(0&pUCN216 3tf)pUCN216 
, Clal/Hpal (/Jn) Uffib, pTRPMTG-01<Z>«g5lCMV^fc„ 

[0 0 4 8] 

<2> MTG#85H^vX^ KpTRPMTG-02©«£l 

pTRPMTG-Ol£^#-f£E.coli JM109&, MT G SrSfgJ^L^^o feCDTf, MT 
G51^©N5fcSg<Z)*|EUfe«|S^^©aJ^ (777 &£) E.col iMfC«f 
Sr^bfc. 777 g^-^jS-tSOliJiLV*©-^ E.coli©n K>&ffi 

LT&3£BB#J&&3£Lfcffc* *t;200 tIfo4oO^D>^ (Bl 
, 2, 3, 4) tC^T^-TSril^Ofc. #^n^^li, 5f53glCEcoRI , Hi 
ndlll ^Jfoi^C^if-f ^LfeJft^Sr+^h-^feSvWC 
^£ J:e>{C^40~50&^fC##JU #*©IB#Hc4B^"t"SDNA & 
^D»; ^ 10*^o fff40*^Lfe (ffl#I«!#l## 1 4 £> 5 3 ) „ 3<Z)-£f& 
DNA<Z)5' >ITfbU ^Tt:^^DNA?:7--'J>m £*g 

»JfflU PUC19 (DEcoRI/HindHI g|5&{C,1iI<fr&A,£ 0 $&3£BB#[&fllfS U IE L V 1 * 
%><0&*ft^ftpUCBl,B2,B3,B4 #CfC, ® 2 iC^f <fc ? BUB 

2, B 3 £ B 4 £5t$§L£pUCBl-2, pUCB3-4 £ U , JglCpTRPMTG-01, PUCN21 
6, pUCBl-2, pUCB3-4J:U, pTRPMTG-02£*ti§ L pTRPMTG-02_t&C#;£-f £]g 

[0 0 4 9] 

<3> MTG#§Jf£:/^;*^ KpUCTRPMTG-02 ( + ), 
r©pTRPMTG-02$:^^-tSE.coii JM109=feu MT G L&fro £:CDT% 

F£#nk?-fl:f Slili: b£ 0 pTRPMTG-02tf)trp ^D^-^-^ttf 
Eco0109I»r^ (/Jn) #=lt?-^>^ KT?»*pOC19 ©HincIIflSffi 

lCjffl#&*, lacZ(Dyn^-^-ttrp i E- # (pUCTRPMTG- 
02 ( + ) ) ft (pUCTRPMTG-02 (-) ) &#^Lfc Q 

[0 0 5 0] 
<4 > MTGO#§3Eg 

PUCTRPMTG-02 ( + ) „ pUC19 T'^Kii L feE. col i JM109&, 150 tig/ml(D7 
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>\f*/V y&^ti3ml(D2 x YT«, 3 1 0 B$H&&&* L (ftfig 

#) „. £0>f&i&a6?RO.5ml 5:150 Ag/mltf>7 > tT$/ U > £-^t?50ml(Z) 2 x Y T^f 
ifilC^iHU 37°C, 20B£|RIJgSH8ilO&. 
[0 0 5 1] 

±?f®3\ iM11^5:SDS-^y7^'J;i/7 5 K«&*gfrtCTJgBB 
JH£03{C^f o pUCTRPMTG-02 ( + )/JM109 CD M IS 3\ M^lH^tC 

fctffllSSftfc. £©*>/1*K©$&Jg*W:500 ~600mg/L l?&o£ 0 £ 
[0 0 5 2] 

JglC, V^X^MTGmttfcMV^^n:** 7f-f>^l:fio till 5 

£T^?§'f£ # > A * fC£f Aft h o T - £ o £o 

[0 0 5 3] 
< 5 > 3§JIM T G © N ^ ^ ^©Mf 
»^LfcMTG©*:/^*Ki*A#lCo^TN5fcSB7$ / ^»©Wr Srff o 
N5fc*B©ffl#Ifcj:i|i&6 o%^^^-^-->^»"e^4 0%#7*;i/^;i/* 

[0 0 5 4] 

<6> MTG©N«7XA7^>M©^* 

MTG©N5fc3gJCffi^"3"«>216 JEfi3SS^tfpUCN216 ^Millt, PCR 
3£tCj:oT, r^A9^>Sft*»tCffi^-r*l6IISe^JS:^S*fc. PUCN216 
ii, MTG0N ^©Clal-Hpal £^t)\$j216bp #pUC19 ©EcoRI/Hindl 1 1 BP 

ftfc^ n-->>f£ft&7^*$ Kt?*«. pFOi (@2#I3t@B#J## 5 4 ) , pROi 
5 5 ) ti'<^*-tfi<Z>BB^JS:fipo^ , ^>fv-t?&»J, pDELD ( 



1 5 



ffiil#2 001-3053570 



#^ 10 — 373131 



mpmmpm^s 6) &as P mmzm^-t^mmm^x^itr^<D, pHdoi 

(mfmm&m^ 5 7 ) tiC &G {C^x.THindIII gp&£«L£%tf)T*&£ 0 pF 
OK PDELD &-fe>*:/^>f pROl, pHdOl i$T >^-fe>*y^-f 

o 

[0 0 5 5] 

£"f> pFOl^pHdOl , pDELD ^pROl^M^^-ST* PUCN216 {C*fLT, tft,^ 

tlPCR £94°CT*30£!\ 55"CT'l 3\ 72°CT*2 #<D^#T*35-9--f ? Mf o &PC 

r mys&^^j -)i/#uuii%;i2±-v$imLfc%:. j -jvtJi:m$:fri<K 100 

/tL CDH20 lzmMLt=. 0 
[0 0 5 6] 

#PCR jg^T^l fiL ir^W.^TM J tZQ4°CT°10frmM^&Lfc%i. pFOliipHdO 
1 CD^^-T V-©M^-n-t»-&T?> PCR &94°C-e30#, 55X^1 72t:7?2 #tf> 
^#T'35-9--f ^Mf ofeo 
[0 0 5 7] 

2 ms<z)PCR li^7i;-;i//^DD^A«t, x^;-;^sifc 

Hindlll „ EcoRI WM^ih. pUC19 If:/ ^ n - — y >f UpUCN216D£#£: 
(EI4) „ #e>tlfepUCN216D©i/-^x>x$:^L^i:3506Uil i ;(Z) : fe^)"e 

[0 0 5 8] 

<7> Tx^^^ymmmx&zf^x^ wwm 

pUCN216D©Eco0109I/HpaI (/Jn) pUCBl-2 (MTG 5t^^-©HpaI/Bgl 1 1 

$T##pUC19 (DEcoRI/HindHI gp&lC ^ □ -n y tf£ tltc ^=y^ ^ K) ©EcoOlO 
9I/HpaI (*) PUCNB1-2D ilLfe. pUCNBl-2D ©Clal/Bgl 

IIWf^T (/h) MTG]ff|g^y^X^ KT?fe*pUCTRPMTG-02(+) CDClal/Bgl 1 1 
(*) U r^^^^>Bft«3£.B^*MTG»3K^^^^ KpUCTRPMTG( 

+)D2£L£ (05) „ EI 6 tCaVTJ^tC, 7X;^^r>^i}CfflS 

[0 0 5 9] 

<8> TX^^3?ymm&X£:MTG(D$&?% 
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pUCTRPMTG( + )D2 T?7f£JMEg| 1/ fcE.col i JM109£, 150 # g/mlcDT > tf J/ U > 
m3i»l0 2xYTMt, 3 7X:, 1 0 B£RIj6»gF*| Ufc (|ff^#) . Z.G) 
frjfg#?£0.5ml 5:150 ^g/ml(7)T>tfi/U >$r-^t?50mlCD2 x YT^iC^ADL 

[0 0 6 0] 
[0 0 6 1] 

<5> £. <8> T?#£;ftfc»3SMTG<Z>N5fca87$ y BftKo^T ©l&gi&JfrK 
[0 0 6 2] 

[*t 1 ] 



^1 



Hi ^ 










f-Met 


Met 


Asp 


Ser 


pUCTRPMTG-02(+)/JM109 


40 % 


60 % 


N.D. 




pUCTRPMTG(+)D2/JM109 


N.D. 


10 % 




90 X 



N.D. :&ffiT-£fo 



[0 0 6 3] 

(mmm 1 ) 
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^TlliWKl mM EDTA) £M§g, Mil £S#llft{C8 MfC&£ J; o mtU. JgJC2 
0 mM DTT£8$#tJt/£^> 20 mM U >®?M®MT'pH 7.5{CfiMU 37 W2B$mM 

[0 0 6 4] 

(Mt©*iS : $J5 Omg/ml) &Cigt»£?igTU pH 4.0fCf|SIL 
Z.tl%8 M J^^i:20mMS/^^-X lx-f (DTT) £-g-&20 mM U 

h'j^A, pH 4.0T*#${U ^'f»iit^,KS:40 »g/ml{C||llfc 0 3<E>0.25 ml 
^#>5 ^ {CMLT&V^»{MM1B?& (2 mM DTT£-^fr20 mM h U 

PH 4.0) , 50 mUcMftAl, ifil3 fC;llf#:f£-fl: L £ 0 
m&mmmm. 0.2 mg/ml ; J^^S, 0.04 M£&o£ D (Bioscienc 
e, Biotechnology, and Biochemistry, 61, 830-835, 1997) iCfE 

&f=.fcm®m*<DBmfe\$. atrnm 1*19.4 u/m g -?&o& 0 5 °c-e«#£3o# 

[0 0 6 5] 

JCfiLfcU 500 ml<Z)3r#M£MV^#$^ pH 6.0{C_h#^, M^vfrlt L T_t?» £ 
r©Mtf)i:b?S'|£l±33.7 U/mg % ^'f»i5i$[fr £ CD # > A° ^ SCHUK^IM . 

Wi©M&(DfiHPLC (g[8#flg) , (2)CDX^^h;i/ (0 9« 
, (3)^^fi^*ft (DSC) fcfl^T, ^«ffi<Z>^£^E&i& h ^ >X ^>1/ 

[0 0 6 6] 
(l^»J 2 ) 

mmmi nmm^mm^ntc^mmmizm^m^mrv. ph 4.ofcM^ufe 

o r*l£8 M Mig£20 mM DTT£^fr20 mM 'J >it h 'J pH 4.0"e#f?L 
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, m^mmmm^o.z mg/muzmmi,fc 0 z.<Dm&&mw.<D6 mi&, 20 mM dtt& 

- 2 5M#^A (1.6 tf. x 15 cm, 77i/tA • 77^7^7 • A >f £0 IC 
HffiU RSttffiSrCJRB&Lfc. M280 n«T?CDUVlRjRS:S«tC^ >^S^5tH^ 

ITfrfb, ^tf>££4 M TfcKft^- h U ?A£^TLTpH'd£6.0£-e±#U 
v&#«LT_LSf&»fe. £©#^©Jti*S1£8:23.4 U/iig, ^'[£@lit?£fr <b <Z> # > 

[0 0 6 7] 
(^1M3) 

HJSMl hH«lciJJ5(Stifc|Effiai|R?||[K:«fiiftS:?«TU, pH 4.0tcif$|L£: 
„ 34t,£8 M mmt.20 mM DTT£-^&20 mM 'J>itN'J>^^, pH 4.0Tf#&|RL 
, fftiilS^0.2 Bg/iUClibfeo £©3m»^fc©l.iil&jg#rjg (Spect 
ra/Por membrane, Nol ; Spectrum Medical Industries, Inc.) 1000 
mKDMffiffi. (2 mM DTT&-^tf20 mM tith'j^A, pH 4.0) IZMVX. 5 °C T* 
«Fat38*fLfc. » fc38*f WIRK: 4 M *|ftffc^ S U A&WTL'TpHte&6.0 
£-e±#U 'jg^#ItOTJt$if&#fc. ^©»3R©Jt?Stttt3l.i U/mg, ^ffig£ 

[0 0 6 8] 
(H»J4) 

^»Jl i:W*»lc»ffK3*ife3Bffi»*»[tc«iaBftS:?BTUv PH 6.0{Cfgg|L£ 
. r*l£8 M MHil20 mM DTT£^&20 mM 'J>Sth>J9A, pH 6.0T'#f?b 
, ^'f»iiM?&40 mg/oil|CiiUfc, IC0.25 ml£ % ^#)5 THZft&l,Ti5 
V*fc#MR/SMHR (2 mM DTT£^&20 mM N U ^ A, " pH 6.0) , 50 mUC 

#UaAb, itt*»{C^#i^— ffcLfeo 3£ttBMS»£, 0.2 

mg/ml ; 0.04 Mfcfcofc. 5 °CT*fit#£30 #ra»l«U M^Ult 
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[0 0 6 9] 

U PH 9.0JCWSELfc o ^ft£8 M mMt.20 mM DTT£-g-fr20 mM U h U 

tfA, P H 9.0"T?#JRU 3£tt»5liiAgS:40 Bg/nUClBfiELfe. d©0.25 ml*, 
^«)5 ^ IC#^LT£V*£:#$*M;^£?£ (2 mM DTT£-g"fr20 mM h 'J ^tit, 

P H 9.0) , 50 BitcftfRaAU &*>K.$twm—itLfc. 

[0 0 7 0] 

[0 0 7 1] 

(IfeSfcM 5 ) 

. d;frl£8 M ,§^£20 mM DTT£-g"&20 mM 'J >it h 'j ^A, pH 4.0X*%iffiL 
, 35ffi»3R»SS:40 ■g/mUcWSSUfc. ^<Z)0.25 ml£, ^&5 °C JC#£P b T £ 
V^^#^M^ffi?g (2 mM DTT&-£tf20 mM ftith'J^A, pH 4.0) , 50 ml{C 
#«Ri£A.U- W.-*>\ZMWi%-itlsfc 0 5 ttl^$:30^Mib, IftfpH 4.0© 
^.'^mmWL (40 mg/ml) £0.25 ml, #JR$£AU&. £ <Z>£g# £ 3S&C2M5! U U 
, ^ff4EIK:#fflUT#flfcf?ofc*§*, **Fl»fci5JS&#«:, 0 
.78 mg/ml ; £33 0.16 M£&o£„ 5 °CT?£t^£30 ^Ml, 

M jfcMMfc^hU *A&»TLTpHte&6.0*^±#?-U LT_Ltit&»fc 
o »e>4xfe»3ll©Jtmffitt32.8 U/mg, 3Effi»3R?R^e)*>7l^«igiR^tt59.0 
%Hte^tc a &Z.t.&<. 1 mlCO^M^ (PH 4.0, 40 mg/m 

1) ^-llCfiaAlfei^ #&ttfc±»©JtrattttH«-e&ofc# (32.8 
U/mg) , ^>A^Simi|X^{i4^ilJLT#^Lfe«^J: *J3 %£&o 



2 0 
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[0.0 7 2] 

(mmm e ) 

„ Zl;ft£8 M mmt.20 mM DTT£^fr20 mM 'J h U fA, pH 4.0T*#5^L 

> m&mmmmzw m g /mnzmm^r^ 0 ^©0.25 mi$:, x:iz^mhx^ 

^^fc^mmmWm (2 mM DTT£-^fr20 mM M^hU^A, pH 4.0) , 50 mile 
MSAL, g[^tC«^-ftLfe. 5 °CT*MW*30 ^MU CaCl 2 $rl mM 

0.2 mg/ml ; 0.04 M ; CaClgiRg, 1 mM£&o& 0 $sttT4 

M *®Hfc^ h U A£fifTLTpHM£6.0£T*Jt#U S^lBLT±»S:^fc 
. »e>tlfc«f3g<©Jt?Sffitt30.0 U/mg, Sgffi»|g»[^^^>A^KElJR^5tt60.1 

15, ft £ ft fc»3R(BJfctgtt 1*31.7 U/mgii|sI^^^cD(D. IEtt»3H»[^ ?> * > 
A^KEIilX^tt51.3 %t.1ft9 %0>i£M&asU pHffi&6.0'\_h|?.-3-£lifjfCCaCl 2 £ 

itmmt25.3 U/mg, *>/t*5tl!fJKSiB «53.2 pHM_t#Btf Kin A 

#-&J: UfaftfcteTLfc. 
[0 0 7 3] 
7 ) 

. 3ft£8 M Jg*f$t£20 mM DTT5:-g-&20 mM 'J^ith'^A, pH 4.0T*#f*L 
. SEtt»3R«S&40 'mg/"lK:S9«ELfe. ^©0.25 ml£, ^&5 X; (C#£|J LTfc 
V^fc#fUaift»iR (2 mM DTT£-^fr20 mM iit h 'J CA, pH 4.0) , 50 ml{C 
#$R?£AU tt*>{CMf#^-^Lfe„ 5 XlX'nWZSOftfflMmL. StCl 2 &0.1 m 
lUCfcS«fcSlC*JlIU #t>*5 °CT'30 &l&mWhfc. Z.G>m<DBL!fc£im*> lEtt 
^aS, 0.2 mg/ml ; jg£$ft& 0.04 M; StCl 2 »g, O.UKil^ofc. «J^T 

4 M 7K$Htf- h U ^A&^TLTpHffi£6.0£T'_t#U S^Mt LT_t»&ft 

ft^ft£@Pf?t(Z)i£?S'l4te27.3 U/mg, 3Effi»miR^e>*>A^HiaiR^8tt84. 

5 Xfcfc»J, ilil (D*y^?1!tmi&m (53.6 %) £Jt«LT;MItClRLLLfc 



2 1 
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o 

[0 0 7 4] 

(mmm a ) 

mmmi trnm^mm^nr^^mmmizm^m^mrL. ph 4.o&ch$il£: 

B . d*l£8 M ^^20 mM DTT$:^tf20 mM U^^-^hU^A, pH 4.0T*#^L 
, ^'fMifiM^O mg/oltCiILfe. ^©0.25 ml£, ^&5 °C &C#£P U T £ 
V^#f*M^K$[ (2 mM DTT£-£&20 mM ME^hU^/v, pH 4.0) , 50 mHC 

fe5CHA P S (3- [(3-Cholamidoisopropyl)dimethyl-ammonio] -2-hydroxy-l-p 
ropanesulfonate) £10 mM{C&£ J: 5 ICSSJn U Htf5 "CT'30 ^W^f#Lfe 0 
r<Z)^©^/S^li. 0.2 mg/ml ; 0.04 M; CHAP 

Smmi OmM^T&o^o iWt, 4 M *lfbt h 'J -?A§:iTLtpHf 5:6.0t 
-e_t#U M^iltltSffe. f#^tlfe^*©i:b^'f4«29.3U/mg, 

3^fr&*>A*KIBJ|Wtt93.0%£:fc*J, CD^>^^KiajR^s (53.6 

[0 0 7 5] 

>f)\j% nmnwicm^ommffi^ m% b^yxirjv* --graft & 
m^rz> y^y^y^* ^--t?£ innate Lfr*)MisbrmMmzm&-tz>z.£. 

<z> s ^ > >ffr % % ± - if t mmzmm -r s r £ *«btibt? & £ . 

[0 0 7 6] 
[IB^m] 



2 2 
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[0 0 7 7] 

BB#J## : 1 

@B#Jtf)*£ : 1518 

m<Dm : 

#$t£Sf 13^" : CDS 
#&&fi : 87.. 1082 

mm 

TTCCCCTGTT GACAATTAAT CATCGAACTA GTTAACTAGT ACGCAAGTTC ACGTAAAAAG 

60 

GGTATCGATT AGTAAGGAGG TTTAAA ATG GAT TCT GAC GAT CGT GTT ACT CCA 

113 

Met Asp Ser Asp Asp Arg Val Thr Pro 

1 5 

CCA GCT GAA CCA CTG 

Pro Ala Glu Pro Leu 
10 

GGT CGT GCT GAA ACT 

Gly Arg Ala Glu Thr 
30 

GTT TAT TCT CAT CGT 

Val Tyr Ser His Arg 

2 3 M2 0 0 1 - 3 0 5 3 5 7 0 



GAT CGT ATG CCA GAT CCA TAT CGT CCA TCT TAT 

161 

Asp Arg Met Pro Asp Pro Tyr Arg Pro Ser Tyr 
15 20 25 

GTT GTT AAT AAT TAT ATT CGT AAA TGG CAA CAA 

209 

Val Val Asn Asn Tyr He Arg Lys Trp Gin Gin 

35 40 
GAT GGT CGT AAA CAA CAA ATG ACT GAA GAA CAA 

257 

Asp Gly Arg Lys Gin Gin Met Thr Glu Glu Gin 



vjf ¥ 10 — 37 

45 50 
CGT GAA TGG CTG TCT TAT GGT TGC GTT GGT GTT 

Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val 

60 65 
GGT CAG TAT CCG ACT AAC CGT CTG GCA TTC GCT 

Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala 

75 80 
CGT TTC AAG AAC GAA CTG AAG AAC GGT CGT CCG 

Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro 
90 95 100 

CGT GCT GAA TTC GAA GGT CGT GTT GCT AAG GAA 

Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu 

110 115 
AAA GGC TTC CAG CGT GCT CGT GAA GTT GCT TCT 

Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser 

125 130 
CTA GAG AAC GCT CAT GAT GAA TCT GCT TAC CTG 

Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu 

140 145 
GAA CTG GCT AAC GGT AAC GAT GCT CTG CGT AAC 

Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn 

155 160 

2 4 



55 

ACT TGG GTT AAC TCT 
305 

Thr Trp Val Asn Ser 

70 

TCC TTC GAT GAA GAT 
353 

Ser Phe Asp Glu Asp 

85 

CGT TCT GGT GAA ACT 
401 

Arg Ser Gly Glu Thr 
105 

TCC TTC GAT GAA GAG 
449 

Ser Phe Asp Glu Glu 
120 

GTT ATG AAC CGT GCT 
497 

Val Met Asn Arg Ala 

135 

GAT AAC CTG AAG AAG 
545 

Asp Asn Leu Lys Lys 
150 

GAA GAT GCT CGT TCT 
593 

Glu Asp Ala Arg Ser 

165 

ailiE^ 2001-3053570 
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CCG TTC TAC TCT GCT CTG CGT AAC ACT CCG 

Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro 

170 175 

GGT GGT AAC CAT GAT CCG TCT CGT ATG AAA 

Gly Gly Asn His Asp Pro Ser Arg Met Lys 
190 195 
CAT TTC TGG TCT GGT CAG GAT AGA TCT TCT 

His Phe Trp Ser Gly Gin Asp Arg Ser Ser 

205 210 
TAC GGT GAT CCG GAT GCA TTC CGT CCG GCT 

Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala 

220 225 
GAC ATG TCT CGT GAT CGT AAC ATC CCG CGT 

Asp Met Ser Arg Asp Arg Asn He Pro Arg 

235 240 
GAA GGC TTC GTT AAC TTC GAT TAC GGT TGG 

Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp 

250 255 

GCT GAT GCT GAT AAG ACT GTA TGG ACC CAT 

Ala Asp Ala Asp Lys Thr Val Trp Thr His 
270 275 
CCG AAC GGT TCT CTG GGT GCT ATG CAT GTA 



TCC TTC AAA GAA CGT AAC 

641 

Ser Phe Lys Glu Arg Asn 

180 185 
GCT GTT ATC TAC TCT AAA 

689 

Ala Val He Tyr Ser Lys 

200 

TCT GCT GAT AAA CGT AAA 

737 

Ser Ala Asp Lys Arg Lys 
215 

CCG GGT ACT GGT CTG GTA 

785 

Pro Gly Thr Gly Leu Val 

230 

TCT CCG ACT TCT CCG GGT 

833 

Ser Pro Thr Ser Pro Gly 
245 

TTC GGT GCT CAG ACT GAA 

881 

Phe Gly Ala Gin Thr Glu 

260 265 
GGT AAC CAT TAC CAT GCT 

929 

Gly Asn His Tyr His Ala 
280 

TAC GAA TCT AAA TTC CGT 

I 5 ffiSE^F 2001-3053570 
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977 

Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr Glu Ser Lys Phe Arg 

285 290 295 - « 

AAC TGG TCT GAA GGT TAC TCT GAC TTC GAT CGT GGT GCT TAC GTT ATC 

1025 

Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly Ala Tyr Val He 

300 305 310 

ACC TTC ATT CCG AAA TCT TGG AAC ACT GCT CCG GAC AAA GTT AAA CAG 

1073 

Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro Asp Lys Val Lys Gin 

315 320 325 

GGT TGG CCG TAATGAAAGC TTGGATCTCT AATTACTGGA CTTCACACAG ACTAAAATAG 

1131 

Gly Trp Pro 

330 

ACATATCTTA TATTATGTGA TTTTGTGACA TTTCCTAGAT GTGAGGTGGA GGTGATGTAT 

1191 

AAGGTAGATG ATGATCCTCT ACGCCGGACG CATCGTGGCC GGCATCACCG GCGCCACAGG 

1251 

TGCGGTTGCT GGCGCCTATA TCGCCGACAT CACCGATGGG GAAGATCGGG CTCGCCACTT 

1311 

CGGGCTCATG AGCGCTTGTT TCGGCGTGGG TATGGTGGCA GGCCCCGTGG CCGGGGGACT 

1371 

GTTGGGCGCC ATCTCCTTGC ATGCACCATT CCTTGCGGCG GCGGTGCTCA ACGGCCTCAA 

1431 

CCTACTACTG GGCTGCTTCC TAATGCAGGA GTCGCATAAG GGAGAGCGTC GAGAGCCCGC 

1491 

CTAATGAGCG GGCTTTTTTT TCAGCTG 

1518 
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[0 0 7 8] 

m?m^ : 2 

f2#J<B£3 : 39 

mam : 

AATTCATCGA TTAGTAAGGA GGTTTAAAAT GGATTCTGA 

39 

[0 0 7 9] 

m?m^ : 3 

SB#Itf>:R£ : 41 

m&MDM : mm 

CGATCGTCAG AATCCATTTT AAACCTCCTT ACTAATCGAT G 

41 

[0 0 8 0] 
BB#I## : 4 

m&KD-g.-Z : 41 
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CGATCGTGTT ACTCCACCAG CTGAACCACT GGATCGTATG C 

41 

[0 0 8 1 ] 
: 5 

@2#J©;R£ : 41 

mmam : mm 
m<Dm : 

@E#I©MI : -nJ^cDNA 

GATCTGGCAT ACGATCCAGT GGTTCAGCTG GTGGAGTAAC A 

41 

[0 0 8 2] 
K*J## : 6 

: 41 

BE^j©sf : mm 

B!3TO«Ee : ffi<B«Ift ^DNA 

mn 

CAGATCCATA TCGTCCATCT TATGGTCGTG CTGAAACTGT T 

41 

[0 0 8 3] 
: 7 

BB#f©;53 : 41 

bb#kdm : 

&<Z>£Jt : 

k#k©»& : ma&m ^DNA 



2 8 
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mm 

ATTAACAACA GTTTCAGCAC GACCATAAGA TGGACGATAT G 

41 

[0 0 8 4] 

m?m^ : 8 

S2?'Jtf);K$ : 41 

mn<om : mm 
mom : 

mW<Dffl& : -&^DNA 

GTTAATAATT ATATTCGTAA ATGGCAACAA GTTTATTCTC A 

41 

[0 0 8 5] 
ffl#f## : 9 
IB#10>:5<* : 41 

m&m. : 

TCACGATGAG AATAAACTTG TTGCCATTTA CGAATATAAT T 

41 

[0 0 8 6] 
BE#I#-5§- : 10 
BB#I©S3 : 41 
BHTOS! : MS? 
: 

2 9 tt\SE# 2001-3053570 
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mm 

TCGTGATGGT CGTAAACAAC AAATGACTGA AGAACAACGT G 

41 

[0 0 8 7] 
: 11 

ffi#f©«2 : 41 

mmnm mm 
mom : 

m&HDmm : nomm ^jsdna 
mm 

GCCATTCACG TTGTTCTTCA GTCATTTGTT GTTTACGACC A 

41 

[0 0 8 8] 
: 12 

fB#I<Z)^£ : 42 

mmom •. mm 
mom : 

bb#i©ssi : momm #^dna 

AATGGCTGTC TTATGGTTGC GTTGGTGTTA CTTGGGTTAA CA 

42 

[0 0 8 9] 
1E#J## : 13 
U^JOSS : 40 

ft<Z)£fc : 

3 0 ffiSE# 2001-3053570 
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AGCTTGTTAA CCCAAGTAAC ACCAACGCAA CCATAAGACA 

40 

[0 0 9 0] 
IE?'J## : 14 

: 38 

@B#J<Z)M : 

hj#j©«jb : m<Dmm ^dna 

AATTCGTTAA CTCTGGTCAG TATCCGACTA ACCGTCTG 

38 

[0 0 9 1 ] 
: 15 

K#I©:R3 : 41 

mmom : « 

hjtfn*;- : hub** 

CGAATGCCAG ACGGTTAGTC GGATACTGAC CAGAGTTAAC G 

41 

[0 0 9 2] 
»J## : 16 
IBflKO^S : 49 

mwHom mm 

3 1 ffi§E#2 0 0 1 - 3 0 5 3 5 7 0 



10 — 373131 



mam : 
mn 

GCATTCGCTT CCTTCGATGA AGATCGTTTC AAGAACGAAC TGAAGAACG 

49 

[0 0 9 3] 

IB#J## : 17 
@E#ltf):R£ : 49 

mnoym mm 
mm 

GGACGACCGT TCTTCAGTTC GTTCTTGAAA CGATCTTCAT CGAAGGAAG 

49 

[0 0 9 4] 

mpm^ : 18 

IB#JCD;R$ : 35 

mmom-.mm 
mom : 

mn^mrn n&wm -^dna 
mn 

GTCGTCCGCG TTCTGGTGAA ACTCGTGCTG AATTC 

35 

[0 0 9 5] 
: 19 

mnto-gkn : 35 
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m&HDm.-. mm 
mam : 

mnamm i&amm ^-j&dna 

GACCTTCGAA TTCAGCACGA GTTTCACCAG AACGC 

35 

[0 0 9 6] 
: 20 

B2?rj<Z);R£ : 48 

mmam mm 
mam : 

mnamm mamm ^j&dm 

GAAGGTCGTG ttgctaagga atccttcgat GAAGAGAAAG GCTTCCAG 

48 

[0 0 9 7] 

mmm^ ■. 21 

BB#f©S3 : 48 

mnam mm 
mam : 

®2?'J 

GAGCACGCTG GAAGCCTTTC TCTTCATCGA AGGATTCCTT AGCAACAC 

48 

[0 0 9 8] 
BB#I## : 22 
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SB#|0>:S3 : 42 

mmom mm 
mom 

mwomm momm ismwk 
mn 

CGTGCTCGTG AAGTTGCTTC TGTTATGAAC CGTGCTCTAG AA 

42 

[0 0 9 9] 
U#J## : 23 
S^lOSS : 39 

M^OM : mm 

mom : 

mnomm momm &mmh 
mm 

AGCTTTCTAG agcacggttc ataacagaag caacttcac 

39 

[0 10 0] 
m&m^ : 24 
mn<D&-& : 45 

mnom : mm 
mom : -*m 

se^joa^ : #^dna 

AATTCTCTAG agaacgctca tgatgaatct gcttacctgg ataac 

45 

[0101] 

3 4 
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m?m^ : 25 
mn<D&z : 50 

mno>m - mm 
mom. : -#«t 

@2?<J 

CTTCTTCAGG TTATCCAGGT AAGCAGATTC ATCATGAGCG TTCTCTAGAG 

50 

[0 10 2] 
I8#f## : 26 

my}(£>-&£ : 49 

@B^fj(Z)M : mm 
mom : 

CTGAAGAAGG AACTGGCTAA CGGTAACGAT GCTCTGCGTA ACGAAGATG 

49 

[0103] 
: 27 

1B^J©«S : 49 

iB^joas : m<Dmm ^dna 

GAGAACGAGC ATCTTCGTTA CGCAGAGCAT CGTTACCGTT AGCCAGTTC 

49 
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[0104]. 
mVm^ : 28 
@S?!I<Z>:R3 : 40 

ib^kdm : mm 

mnowm : mnrnm ^dna 

CTCGTTCTCC GTTCTACTCT GCTCTGCGTA ACACTCCGTC 

40 

[0 10 5] 
IH#J## : 29 
mn<D-&t* : 39 

sh^j©m : mm 
mam : 

mmnmm mnmm ^dna 

CTTTGAAGGA CGGAGTGTTA CGCAGAGCAG AGTAGAACG 

39 

[0106] 

m?m^ : 30 

@2#J©*£ : 47 

@b#j©m : mm 

mn<Dmm : mv>mm -s-^dna 

CTTCAAAGAA CGTAACGGTG GTAACCATGA TCCGTCTCGT ATGAAAG 

3 6 ffi£E# 2001-3053570 
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47 

[0 10 7] 
m^m^r : 31 
BB^J©«3 : 47 

mn<^m mm 
mom : 

IB#f©3& : flS©EtH ^DNA 
»J 

GATAACAGCT TTCATACGAG ACGGATCATG GTTACCACCG TTACGTT 

47 

[0 10 8] 
B2?'J#^ : 32 
mPi<D-&2 : 45 

mmcDM : 

i2?a©«^ : momm ^dna 

CTGTTATCTA CTCTAAACAT TTCTGGTCTG GTCAGGATAG atcta 

45 

[0109] 
®J3«-5§- : 33 
lBJ(f©SS : 41 

mn<Dm mm 
mom : 

fs?'j<z>M : momm ^/sdna 
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AGCTTAGATC TATCCTGACC AGACCAGAAA TGTTTAGAGT A 

41 

[0 110] 
WJ## : 34 
mWOMZ : 42 

mwam : mm 

s?!i©ia : m&mm ^dna 

AATTCAGATC TTCTTCTGCT GATAAACGTA AATACGGTGA TC 

42 

[0 111] 

mmm^ 35 

mW<D&& : 44 

mno>m : 

CATCCGGATC ACCGTATTTA CGTTTATCAG CAGAAGAAGA TCTG 

44 

[0 112] 
Mfm^r : 36 
BB#I<Z>:R£ : 48 

m&i<Dm : 

g®& : 
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CGGATGCATT CCGTCCGGCT CCGGGTACTG GTCTGGTAGA CATGTCTC 

48 

[0113] 

»J#-Sf : 37 
mPKD&Z : 48 

mpiom : mm 

htfuv- : urn®; 

mwwm : m&mwi i^dna 

GATCACGAGA CATGTCTACC AGACCAGTAC CCGGAGCCGG ACGGAATG 

48 

[0114] 
Mfm^ : 38 
IB?!ltf>^£ : 35 
@B#I©M : mm 

mnowm. ma>mm -^dna 
mm 

GTGATCGTAA catcccgcgt tctccgactt CTCCG 

35 

[0 115] 
@B#J## : 39 
@e#J©:g£ : 36 

mFKDm : mm 
mom : 
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CTTCACCCGG AGAAGTCGGA GAACGCGGGA TGTTAC 

36 

[0 116] 
@E#I## : 40 

: 40 

mfmm : mm 
m<Dm : 

GGTGAAGGCT TCGTTAACTT CGATTACGGT TGGTTCGGTG 

40 

[0 1 17] 

mnm^ 41 

BB^KBSS : 40 

ib#j<ds = mm 
mom. : 

is^fj^a^ : momm -s-j&dna 

GTCTGAGCAC CGAACCAACC GTAATCGAAG TTAACGAAGC 

40 

[0 118] 
IB#I## : 42 
12#I<Z>*3 : 44 

sh^jcdm : mm 

4 0 
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CTCAGACTGA AGCTGATGCT GATAAGACTG TATGGACCCA TGGA 

44 

[0 119] 
: 43 

IB^J^^S : 41 

mwa>m : mm 
mam. : 

bb#f©ss : m<Dmm -£/&dna 

AGCTTCCATG GGTCCATACA GTCTTATCAG CATCAGCTTC A 

41 

[0 12 0] 
: 44 

BB#f©:RS : 39 

mmam : 

AATTCCCATG GTAACCATTA CCATGCTCCG AACGGTTCT 

39 

[0121] 
m&m^ : 45 

: 42 
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CACCCAGAGA ACCGTTCGGA GCATGGTAAT GGTTACCATG GG 

42 

[0 12 2] 
@B#J#^ : 46 
BBfllCDSS : 41 

^<Z>m : 

ib#i©«s : momm ^dna 

CTGGGTGCTA TGCATGTATA CGAATCTAAA TTCCGTAACT G 

41 

[0123] 
: 47 

BB#I0)S3 : 42 
SH^J©M : M 
: -#«| 
hsKns?- : EtfMK 

mm 

CTTCAGACCA GTTACGGAAT TTAGATTCGT ATACATGCAT AG 

42 

[0124] 
@B#J## : 48 
SB?'J©^£ : 37 
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mmnm.-. mm 
mm 

GTCTGAAGGT TACTCTGACT TCGATCGTGG TGCTTAC 

37 

[0 12 5] 
SB#[#-* : 49 
BB#f©*3 : 37 

mm&m : 
m<Dm : 

mm 

GTGATAACGT AAGCACCACG ATCGAAGTCA GAGTAAC 

37 

[0 12 6] 
IE#I#^ : 50 
IE#Itf>JI£ : 38 

m&HDm : mm 
mom : 

mmomm •. &<Dmm -s-j&dna 

GTTATCACCT TCATTCCGAA ATCTTGGAAC ACTGCTCC 

38 

[0 12 7] 

mym^ - 51 

4 3 
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m&KD&Z : 38 

mwom : mm 
mom : 

rnmomm : momm ^j&dna 

CTTTGTCCGG AGCAGTGTTC CAAGATTTCG GAATGAAG 

38 

[0 12 8] 

I2?'J#-if : 52 
ie#Itf>*2 : 38 

mmom mm 
mom : -*m 
h#uv- : Sim 

l3J!lffllS : ^DNA 

mm 

GGACAAAGTT AAACAGGGTT GGCCGTAATG AAAGCTTA 

38 

[0 12 9] 
: 53 

IB#J<Z>«£ : 34 

mmom. : mm 
mom : 

IBJ'J 

AGCTTAAGCT TTCATTACGG CCAACCCTGT TTAA 

34 

[0 13 0] 

4 4 
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@e#I##:54 
m&]<DM£ : 20 

mwom : mm 
mom : 

unomm momm ^mmx 

TTTTCCCAGT CACGACGTTG 

20 

[0131] 
mPm^ : 55 
m&iO&Z : 21 

m$qom : mm 
mom : -#§i 

ie#j<z>a^ : nomm ^-^dna 

CAGGAAACAG CTATGACCAT G 

21 

[0 13 2] 

m?m^ : 56 
IB^J©«$ : 36 

mnom. mm 
mom : 

: ^DNA 

TAAGGAGGTT TAAAATGTCT GACGATCGTG TTACTC 

36 

4 5 ffi£E# 200. 1 -3053570 
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[0 13 3] 

mtm^ : 57 
mn<D-&-& : 21 
: mm 

mom : 
mm 

TACGCCAAGG TTGTTAACCC A 

21 

[El] 

MTGI^^Xi* KpTRPMTG— 0 1 ©*fiS0T-&<5 o 
[02] 

MTG#gJg^^ FpTRPMTG— 0 2 ©flUBHTfe-S, 
[03] 

3d -5 <, 

1 . MTG (4/tg) 

2. pUC19/JMlO90fM#» (^^» 

3. pUCTRPMTG-0 2/JMl OgffiiMMM 

4. f 3l/->fflM±fH^ 

[04] 

^7^5 KPUCN2 1 6D0fai0T?*5. 
[05] 

MTGM^7^5 KpUCTRPMTG ( + ) D2©fi0t'feS. 
[06] 
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[07] 

y|ft*«-bU >T'fe-g>^t $:^-r®T'fe^ 0 

[08] 

fi g S:JKT©^#tCJ:SjS»fflHP LCtC«Ufe 0 
^7^A:Vydac 214TP5410 

: A : 0. 1%TFA (b'j7M0ii) 
B: 0. 1%TFA, 8 0 %T-fe h — h V }l 
mm^Utf^J* : 1 ml/^ 

t$fg (#) A (%) , B (%) 
0 7 0 3 0 

2 0 5 0 5 0 

2 5 0 1 0 0 

2 8 0 1 0 0 

[09] 

AVIV^E^l/ 6 2 AD S (HART SCIENTIFIC^) Ummtjl/^K 2 0 °C 7? 

mmm 1 ^4^000^^? h;i/£?fti5£b£ 0 H*<z>ifc##-j§- 1 ~4 i^rta 
i-7^ri^t-r iiipHi mt-r mm 



1 4. 0 

2 5.8 

3 st^M^gl^M 4. 0 

4 aMs^jis^fft*.^ 5. 8 

4 7 



3 . 2 2 mg/ml 
3 . 2 0 
1 . 8 1 
1 . 6 9 
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[01] 



mm 



C/al 
P/0 / 



Bgh\ 



G 



pTTG2-22 



Clai HpsA 
£coRI,i | JHindM 



( ^UCN216 ) 



\ 

Seal 



/C/aJ,figrAI 


/C/al.Hpal 







Wpal fla/nHI 
pGEM1 5BTG 



/Wpal.BamHI 



C/al Wpal /V//7GAII 



Trp.P/O 




Wpal 



MlGmm^XS. H pTRPMTG-01 



1 
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[02] 




cL 



2 



miiE# 2001-3053570 



#5p 10 — 373131 




1.MTG(4^g) 

3.pUCTRPMTG-02/JM1 OQ^M^^^iB^ 

5.jS3u->o3a/E>aiaiif^ 



3 



mi£#2 o 0 1 
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[B4 J 



5 



:iaH 



EcoR\ 



ijpa\ 

W/ndlll 
pUCN2 1 6 



Oa\ 



EcdR\ H/ndlll 
pUCN216D 



EcoRI 



Hin6\\\ 



pDELD A pROI 

pF01 pHdOl 

pDELD<£:pR01 , pFOItpHdOI-C^n-ftlPCH. 



4= 



EcoRI 



pFOIipROl-CPCR. 



a 
b 



Mndlll 



£cok\ t Hindn\ 



pUC19/EcoRI,H/ndlll 
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[05] 



E«O109l JE*? - 

' EcoRI H/nd|ll 
pUCN216D 



1 



fcoOl 09l,Wpal 



fcoO109l 



C/al A/pal 



EcoRI 




/EcoRi /S/)bii 

^ pUCBI-2 J 

I 

tz*r 



C/al Wpal 



'/II 



fcoRI H/ndlll 
pUCNB1-2D 



Cla\,BgM 



Oa\ 



Hpa\ 



^ promoter 
BpH\ Hpal 



Wpal 



(EcoR\ 



H/ndlll 



pUCTRPMTG-02(+) 



C/al 
GE 



eg/ii 



C/al Wpal 



Wpalf 
fig/ll Wpal 



C/al 
fccoRI 



/ 



C/al, fig/1 1 



BgTII Wpal 

I ' I 
W/ndlll 



Hpal ■ 



tcoRI Hind\\\ 
pUCTRPMTG(+)D2 
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CH6] 

pUCTEPMTG<+)<)2 : • • •TTTAAATGGATTCTGACGAT- 

M D S D D 

pUCTRPMTG<+)D2 : •••TTTAAATG TCTGACGAT- 

M S D D 

?5«MTG : D S D D 

CH7] 

pUCT[TLPMlXX+)D2fc:££MTG : SDDRV 



J^mMTG : D SDDRV 

pUCTRPMTG(+)02{C«tSMTG : MD SDDRV 
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